Here, m61 I and m89 I are the normalized signals of m/z 61 and m/z 89, respectively. R is 17 the ratio of m/z 61 versus m/z 89 from ethyl acetate (5.58) . S is the sensitivity of acetic acid at 18 m/z 61 and is determined from the calibration of acetic acid using permeation tube method. 19 Figure S1 show the scatterplots of acetic acid with m/z 61 concentrations. Acetic acid accounted 20 for 67.1% of m/z 61 concentrations during the campaign. During the two biomass burning 21 plumes, the contributions from acetic acid in m/z 61 were 74.2% and 85.8%, respectively. The 22 large percentages of acetic acid in m/z 61 are consistent with high emissions of acetic acid from 23 biomass burning (Akagi et al., 2011). 24 2. Time series of VOCs, CO and meteorological parameters 25 Figure S2 shows time series of CO, VOCs species and meteorology parameters from 26 April 2 to April 25, 2011. The Changdao campaign was conducted in the transit period between 27 winter and spring. Temperature varied in the range of 0-20 °C and the average temperature was 28 9.9±3.8 °C. Temperature was strongly depended on the large-scale weather system. As the cold 29 fronts invaded the northern China with strong winds from north direction, temperature dropped 30 dramatically and the concentrations of various air pollutants decreased. When cold front was on 31 the wane and the wind directions turned to south or southwest, air masses from Shandong 32 Peninsula and Beijing-Tianjin regions brought higher VOCs and CO concentrations to Changdao 33 site. 34
From April 2 to the noon on April 3, concentrations of pollutants were low in this period. 35
Starting from the afternoon on April 3, the wind came from south and southwest and the 36 pollutants increased dramatically. This pollution episode persisted to April 10 when the wind 37 direction turned back to northeast and north. Two periods with high concentrations of pollutants 38 were recorded: April 4 and April 7. A new pollution episode occurred from April 11. The 39 concentrations of benzene and CO in this episode were significantly lower than those on April 4 40 and April 7, whereas the concentrations of some OVOCs species (e.g. acetone) reached the 41 maximum in the campaign. From April 16 to April 20, the concentration of pollutants maintained 42 at low levels though the wind directions changed several times. A new round of cold front swept 43 north China starting from the noon of April 21 and temperature decreased by 8-10 °C. On April 44 22, northwestern wind arrived at Changdao site and the pollutants increased significantly. 45
Another important feature during this period was the high relative humidity. 46
Calculation of NO 3 concentrations 47
The main source of NO 3 in the atmosphere is the reaction of NO 2 with ozone: 48
The rate coefficient of the above reaction ( the comparison of calculated and measured NO3 concentration in other studies (Brown et al., 83 2003), we conclude that the uncertainty in NO 3 concentration calculated from Eq. S-9 is within a 84 factor 2. 85 86  Tables   87   Table S1 . Rate constants of VOCs species with OH radical, ozone and NO 3 radical used in this 88 study. 89
Species (Tang et al., 2007) and emission 104 ratio of acetylene to CO (4.9 ppb/ppm) (Barletta et al., 2008) . 
